Introduction
Several species of Leishmania are responsible for leishmaniasis (1) with several clinical presentations including cutaneous, mucocutaneous and visceral leishmaniasis (VL) (2) . Although, it has been reported that VL is sporadic in Iran, but in northwestern and southern areas of Iran, the disease is endemic (3) and approximately 100-300 new cases of VL are detected annually (3) . Impaired immune responses against the Leishmania parasite is the main reason for distribution of the parasite and production of VL form, also known as Kala Azar (4) . Thus, it seems that the host immune responses against the leishmaniasis determine the infection outcome (5) . IL-10, as the main antiinflammatory cytokine, plays important roles in the regulation/suppression of immune responses, es-pecially during chronic infections including VL (6, 7) . Serum levels of IL-10 were increased in VL (8, 9) , hence, it can be hypothesized that the factors, such as genetic variations, which lead to alteration in IL-10 expression, can affect the outcome of leishmaniasis. The association of a single nucleotide polymorphism (SNP) within promoter region at -1082 position of the IL-10 gene (rs1800870) with altered IL-10 expression has been reported by investigators (10) . Therefore, it can be suggested that the IL-10 -1082 polymorphism may be associated with chronic infections including VL. Therefore, this study was designed to evaluate the IL-10 -1082 polymorphism in the seropositive VL patients in comparison to seropositive and negative healthy controls.
Material and Methods

Subjects
In this cross-sectional study, the participants were divided to three groups including; patients with clinical presentation of VL and seropositive for the Leishmania (group 1 consisting of 110 patients), seropositive patients but without clinical presentation (group 2 consisting of 74 patients) and, healthy controls (group 3 consisting of 113 people). Table 1 presents the demographic data of the defined groups including mean age and sex ratios. VL was diagnosed by an expert specialist according to medical history, clinical presentations including; severe anemia, fever, cough, diarrhea, vomiting, fatigue, weakness, and appetite loss and finally laboratory findings. All of the participants in the present study were selected during 2004 to 2011 from Azar City (North-West of Iran) where the L. infantum is endemic (11, 12 ). An informed consent form was filled out by the participants prior to sample collec-tion and the Ethical Committee of the Hamadan University of Medical Sciences has approved the study protocol.
DNA extraction
DNA was extracted using a commercial kit from Bioneer company (South Korea) according to the manufacture`s instruction.
Polymorphism detection
The PCR-RFLP technique was used for evaluation of the IL-10 -1082 gene polymorphism. PCR was performed in a final volume of 50 L containing; 2 μl of Taq DNA polymerase buffer (10x), 5 units of Taq DNA polymerase, 1 μl of each dNTP (dATP, dCTP, dGTP and dTTP in 10 mM concentration), 4 μl of each primer (25 ng/μl), 5 μl of 1.5 mM MgCl 2 , 2.5 μl of extracted DNA and sterile double distilled DNase free water. The forward primer sequence was 5'-GACAA-CACTACTAAGGCTCCTTTGGGA-3' and the reverse primer sequence was 5'-TGAG-CAAACTGAGGCACAGAAAT-3'. The following program was used for PCR amplifications: one cycle 95C for 5 min (denaturation) and then 35 cycles of 30 sec at 95ºC, 53C for 30 sec and 72ºC for 40 sec using a thermal cycler (Bioneer, South Korea). The BslI restriction enzyme (Fermentase, Finland) was used to digest the amplicon (315 bp). Upon digestion of the PCR product with BslI, in the case of G allele, resulted into three fragments of 25, 37 and 253 bp and in the case of A allele led to 37 and 278 bp. The products were analysed by electrophoresis on a 2.5% ethidium bromide pretreated agarose gel (Cinnaclon, Iran).
Immunoflorescence assay
The titration of anti-Leishmania antibody was examined using a commercial kit (Qiagen, USA) according to the manufacturer's guidelines. Briefly, the serum samples were diluted to 1/20, 1/40, 1/80, 1/160 and 1/320 and the positive indirect fluorescent antibody test at each diluents was considered as the titration of anti-Leishmania antibody. The cutoff of the test has been calculated as follow: Mean titration of positive sample + mean titration of negative sample /2.
Statistical Analysis
Hardy-Weinberg equilibrium analysis was used to confirm the validity of the raw data. SPSS statistical software (version 18, SPSS, Chicago, IL, USA) was used for data analysis and a P value of < 0.05 was considered significant. The association of SNP with disease and the calculation of odds ratios (ORs), with 95% confidence intervals (CIs) was evaluated using χ 2 analysis. One-Way ANO-VA test was used to analysis the differences of quantitative data between groups. The genotype distributions between the VL patients were compared to participants without VL but seropositive and also to healthy controls by a logistic regression model controlling for age and sex. Akaike information criterion (AIC) was estimated for three analysis models to select the appropriate model for this study using stepwise model selection (SAS) (13) .
Results
IL-10 -1082 polymorphism was significantly associated with VL (P< 0.001). The results demonstrated that the IL-10 -1082 A/G genotype was significantly increased in group 1 when compared to either group 2 or 3 ( Table 2 and 3) .
The statistical analysis revealed that the prevalence of IL-10 -1082 A and G alleles were not significantly differ among the groups (P= 0.263) ( Table  2 and 3) . The results also showed that the VL patients (group 1) (P= 0.783) and participants in group 2 (P= 0.065) carrying various IL-10 -1082 genotypes did not differ regarding the titration of antiLeishmania antibodies (Table 4) . The statistical analysis also demonstrated that the differences between the groups regarding the mean age and sex ratio were not significant ( Table 1) . In order to show alternative effects of the variants among the four models including co-dominant, dominant, recessive and additive, a model analysis was performed. P-values and ORs of genotypes for various models are presented in Group1: patients who are seropositive, Group2: seropositive healthy controls, Group3: seronegative healthy controls Data are presented as mean ± SEM or n (%). Group1: patients who are seropositive, Group2: seropositive healthy controls, Group3: seronegative healthy controls * Computing OR (95% CI) was not possible because of small sample size. 
Discussion
It has been documented that IL-10 up-regulation in response to infectious diseases, including leishmaniasis, leads to impaired immune responses and hence, induces chronic forms of the diseases (6) . Moreover, previous studies demonstrated that IL-10 plays crucial roles in the suppression of immune responses against Leishmania (8). Accordingly, Bhattacharya and colleagues reported that serum levels of IL-10 were increased in VL patients (9) . Elevated serum levels of IL-10 in Indian VL patients were reported by Ganguly and colleagues (14) . Saha et al. also showed that IL-10 results in susceptibility to VL and post-kala-azar dermal leishmaniasis (15) . Interestingly, IL-10 receptor blockade immunotherapy also led to enhanced immune responses against VL (16) . Furthermore, several studies revealed that treatment with anti-Leishmania drugs resulted in decreased serum (17) (18) (19) and mRNA (20) (21) (22) (24) . Additionally, previous studies showed that there are several polymorphisms within promoter region of IL-10 which may alter IL-10 expression (25), hence, it seems that several genetic and epigenetic factors are involved in the regulation of IL-10 expression and evaluation of their status in VL patients can be considered for future investigations.
To the best of our knowledge, the current study is the first investigation which evaluated IL-10 -1082 gene polymorphism in VL patients in comparison to healthy controls. Our previous study on another polymorphism within -819 position of IL-10 gene also revealed that this polymorphism was significantly associated with VL (26) . Another study on IL-10 -819 polymorphism have shown that this polymorphism was not associated with development of post kala-azar dermal leishmaniasis (27) . De Jesus also revealed that the IL-10 -819 polymorphism was not associated with cutaneous outcome (28) .
Conclusion
Based on these studies and also the present study, it may be hypothesized that the IL-10 -1082 and -819 polymorphism can be associated with VL incidence in Iranian population and IL-10 -1082 A/G genotype can be considered as a risk factor for VL. Our results also demonstrated that the VL patients as well as participants in group 2 with various IL-10 -1082 genotypes did not differ regarding anti-Leishmania antibodies; hence, it appears that the -1082 polymorphism in IL-10 gene is not associated with production of anti-Leishmania antibody.
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